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1.0 INTRODUCTION

HydroCon Environmental, LLC (HydroCon), has prepared this Draft Interim Action Addendum #4
Work Plan (Work Plan) to perform a remedial excavation of petroleum contaminated soil (PCS)
in the vicinity of monitoring well MW14 in the Uplands area of the Coleman Qil fuel storage facility
located at 600 S. Worthen Street in Wenatchee, Washington (herein referred to as “the Site”).

This Work Plan has been prepared to meet the requirements of Exhibit B — Scope of Work and
Schedule of Agreed Order No. DE 15389 entered into by Coleman Oil Company, LLC; Coleman,
Services IV, LLC; and the Washington State Department of Ecology (Ecology) with an effective date of
September 18, 2017 (Agreed Order). The Agreed Order is a continuation of previous and ongoing
significant oil spill response activities and removal actions conducted under the Administrative Order on
Consent for Removal Activities issued by the U. S. Environmental Protection Agency (EPA) on May 5,
2017 (EPA Docket No. CWA-10-2017-0114).

The site, as defined under the Washington State Model Toxics Control Act Cleanup Regulation
(MTCA), Chapter 173-340 of the Washington Administrative Code (WAC §173-340-200), comprises
the portion of the Property and adjacent properties where hazardous substances have come to be
located in soil, groundwater, and surface water at concentrations suspected to exceed applicable
cleanup levels (herein referred to as the Site) as a result of releases at the Property.

1.1 Document Purpose and Objectives

HydroCon has been retained by Coleman Oil to provide environmental consulting services for this
project. This Work Plan has been prepared to review existing environmental conditions, perform an
exploratory test pit investigation near MW14 to assess the extent of PCS to be removed from the Site
and provide oversight of a remedial excavation to remove the PCS from the ground and dispose at a
licensed disposal facility. The purpose of the Work Plan is to ensure that the test pit investigation is
sufficiently scoped to acquire the necessary information to determine the extent of PCS in the area near
MW14; the sample collection, handling, and analysis will result in data that meets data quality
objectives; and the scope of the remedial excavation is well documented to provide field personnel a
clear understanding of the remedial action goals for successful completion of the interim action that
meets Washington State Model Toxics Control Act (MTCA) Regulation in Chapters 173-340-350 and
173-340-360 of the Washington Administrative Code (WAC §173-340-350 and §173-340-360).

1.2 Document Organization
The Work Plan is organized as follows:

Section 1, Introduction, describes the purpose and objectives of the interim action,
document organization, responsible agency, and project organization.

HydroCon I Page 1
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1.3

Section 2, Background Information, provides a site description, property ownership and
operational history, a summary of the release of R99 renewable diesel fuel to the subsurface, a
summary of remedial measures taken at the Site, the geologic and hydrogeologic setting, and
a description of routine groundwater monitoring at the Site.

Section 3, Remaining Source of GRPH and Related VOCs in the Uplands, describes the
source area of GRPH and associated VOCs near MW14 that is affecting groundwater quality at
the Site.

Section 4, Interim Action Tasks, presents and describes additional environmental
investigations to be conducted to define the nature and extent of impacts from the R99
Renewable Diesel spill.

Section 5, References, lists the references cited in this report.

Appendix A, Sampling and Analysis Plan (SAP), provides scope, types, and details of
sampling tasks.

Appendix B, Quality Assurance Project Plan (QAPP), which outlines the procedures that will
be used to ensure the data collected and analyzed meets project requirements.

Responsible Agency

Ecology is the lead regulatory agency for the cleanup action at the Property as promulgated in the
MTCA. The cleanup action is being conducted under Agreed Order No. DE 15389.

1.4

Project Organization

The names and responsibilities of key project representatives and personnel involved in the cleanup
action at the Property are listed below:

John Mefford, LHG Ecology’s assigned Project Manager
Jim Cach, Coleman Oil Company’s Project Manager
Craig Hultgren, LHG, HydroCon, Project Manager

Rob Honsberger, HydroCon, Field Lead

Kurt Johnson, APEX Laboratory, Forensic Chemist and Quality Assurance Officer

HydroCon I Page 2
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2.0 BACKGROUND INFORMATION

A summary of Site information, operational history, and the release of R99 renewable diesel fuel is
provided below. Further details are discussed in detail the Supplemental Remedial Investigation (SRI)
Work Plan (HydroCon 2018a) and the Draft SRI Report (HydroCon 2018b) as well as previous
groundwater monitoring reports.

2.1 Site Description

The Property is located at 600 S. Worthen Street in Wenatchee, Washington (Figure 1). The Chelan
County Assessor (2017) online records listed the street address as 600 South Worthen Street with
a legal description of Manufacturers Amended Block 4 Lots 1-9, 1.27 acres. The Property was listed
in the Chelan County Assessor (2017) online records as County Assessor Property Identification No.
10398, Treasurer Map Property Identification No. (Property ID) 55798, and Chelan County Assessor
Parcel No. 222011693005 with a listed owner of Coleman Services V LLC.

The Site comprises the following four parcels:

e Chelan County Parcel No. 222011693005 with a listed owner of Coleman Services V LLC
(Coleman property);

e Chelan County Parcel No. 222010693001 with a listed owner of Chelan County Public
Utilities Department (PUD) (substation to north of Coleman property);

e Chelan County Parcel No. 222011693105 with a listed owner of Chelan County PUD (shoreline
east of Coleman Property); and

e Chelan County Parcel No. 222011693100 with a listed owner of Chelan County PUD (shoreline
to northeast of Coleman property).

2.2 Property Ownership and Operational History

The historical information provided herein regarding the Property was acquired from Blue Mountain
Environmental Consulting (2007) and Farallon (2017b).

The Property was first owned and occupied by Standard Oil Company and has been a bulk fuel facility
since 1921. Based on information obtained from Sanborn maps, two vertical gasoline aboveground
storage tanks (ASTSs), four oil ASTs, one kerosene AST, and four structures were present on the
Property in the 1920s. The number and configurations of ASTs have changed over time. A 4,000-
square-foot, wood-framed building used for offices and warehouse storage was constructed on the
northwestern corner of the Property in 1935. By the 1950s, a tank farm was present on the south-
central portion of the Property and included 10 approximately 20,000-gallon vertical ASTSs.

HydroCon I Page 3
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The Chelan County Assessor (2017) online records indicated that North Central Petroleum, Inc.
purchased the Property in 1980. In the early 1990s, a tank farm was present south of the warehouse
and office building and contained eleven 19,000-gallon horizontal ASTs and one 1,000-gallon
horizontal waste oil AST. An underground storage tank (UST) and cardlock system were installed in
1997, which included inventory control and tank monitoring features and two pump islands (Blue
Mountain Environmental Consulting, 2007).

Coleman Services IV, LLC purchased the Property in January 2007 from North Central Petroleum,
Inc. (Chelan County Assessor 2017). Some features of the Property were modified over the next 10
years. The eleven 19,000-gallon ASTs were replaced by eight 2,100-gallon ASTs (Tank Farm B)
(Figure 2), and one of the two pump islands was dismantled. From 2010 to 2017, the Property included
a 4,000-square-foot, wood-framed building used for offices and warehouse storage; a 1,591-square-foot,
wood-framed storage building on the northeastern corner of the Property; a truck fuel loading rack east
of the warehouse and office building; a four-compartment UST and associated card lock pump island on
the eastern and south-central portions of the Property; and two tank farms (Figure 2). Tank Farm B,
south of the warehouse and office building, included eight 2,100-gallon petroleum ASTs and
associated pumps (Figure 2). Tank Farm A, located on the south-central portion of the Property
included two 25,000-gallon ASTSs, two 20,000-gallon ASTs, one 19,500-gallon AST, five 19,400-gallon
ASTSs, and associated pumps and piping (Figure 2). The northern portion of the Property was fenced,
including the buildings, bulk fuel tank farms, and truck fuel loading rack. The card lock pump island was
present south of and outside of the fence (Blue Mountain Environmental Consulting, 2007).

In March and April 2017, the truck fuel loading rack, associated piping, and the eight 2,100-gallon ASTs
in Tank Farm B were dismantled and removed from the Property. In June and July 2017, the 4,000-
square-foot, wood-framed warehouse and office building and the 1,591-square-foot storage building
were demolished and removed, and the remaining ASTs were emptied of petroleum and cleaned.

Currently, only the UST, card lock pump island, and a fenced truck parking area to the south of the
card lock are used in operations conducted at the Property.

2.3 Release of R99 Renewable Diesel Fuel

A petroleum sheen was discovered on the west side of the Columbia River approximately 300 feet
north of the Site on March 17, 2017. Subsequent line tightness testing revealed that two lines could not
hold pressure and review of Coleman Oil inventory records indicated that the release was most likely
from the R99 renewable diesel fuel line. Inventory records revealed an estimated total loss of
approximately 4,543 gallons.

Subsequent testing included the installation of groundwater monitoring wells, soil borings, and test pits
in different phases between March and September 2017 by Farallon (2017) and March, April and
August 2018 by HydroCon (2018b and 2018c) (Figure 2). This testing indicated soil and groundwater
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had been impacted at concentrations above MTCA Method A cleanup levels, including impacts to soil
and groundwater near the location of the sheen.

2.4 Remedial Measures

Several remedial measures have been performed at the Site since the discovery of the release.

Pads and booms were placed in the Columbia River in the observed sheen discharge
area to recover product after discovery of the release. This practice has continued along
with daily reporting regarding Columbia River conditions, now reduced to daily observations
but weekly reporting.

A remedial excavation was performed at the Coleman Oil facility near the point of
release. Approximately 741 tons of petroleum contaminated soil was removed for offsite
disposal.

Sumps were placed in the remedial excavation backfill. Pumps were placed in the sumps
to recover product and maintain a cone of depression to minimize product migration. Effluent
from the sumps was routed to an oil/water separator and settling tanks prior to
treatment using granular activated carbon (GAC). The treated water was disposed under
permit into the City of Wenatchee’s sanitary sewer system.

Farallon Consulting and Ecology’s consultant (Environmental Partners, Inc. [EPI]) installed
fifteen wells atthe Site (MW-1 through MW-11, BH-1 through BH-3, and RW-1). Product
recovery via skimming using a peristaltic pump and tubing and/or passive recovery using
hydrophobic socks occurred in some of the wells.

In April 2018, HydroCon performed a supplemental remedial investigation (2018 SRI) that
included the addition of fourteen new 4-inch diameter monitoring wells (MW12 through
MW23, MWO01S and MWO03S). Three wells with persistent light nhonaqueous-phase liquid
(LNAPL) measurements (MW-9, MW-10, and BH-1) were fitted with pumps and
connected with underground piping for pressurized air to operate the pumps, and
conduit for electrical power for heat tape at each pumping well and effluent piping to
collect the recovered groundwater and product. The recovered groundwater and product
from these wells were routed through three oil/water separators, into storage tanks and
then through filtration and GAC and into storage tanks. The treated water was analyzed
prior to discharge in batches under an agreement between Coleman Oil and the City of
Wenatchee into the City’'s sanitary sewer system. Pumping of the three wells began on
May 5, 2018.

In August 2018 nine new 4-inch diameter monitoring wells (MW24 through MW32) were
installed at the Site. Two of the wells used to recover product and contaminated groundwater
(MW-9 and MW-10) were deepened, completed as 4-inch diameter wells, and renamed
MWO9R and MW10R, respectively.

HydroCon
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A release of diesel and gasoline from a 55-gallon drum onto the ground surface occurred at
the Site near the northeastern corner of Tank Farm A in early September 2018. In response,
a total of 16.83 tons of petroleum contaminated soil was removed by excavation.
Confirmation soil sampling results indicated that the lateral extent of contamination had been
removed. However, the concentration of GRPH and DRPH in the excavation floor sample
collected near the groundwater interface exceeded their respective MTCA Method A cleanup
level. No further excavation was attempted due to the proximity of the Tank Farm A
containment and a massive boulder that was too large to remove using the excavation
equipment. Further remedial action in this area was considered in the feasibility study that was
prepared later for the Site.

The remediation system for recovering product and treating groundwater was expanded in
November 2018 to include six more recovery points (MW17, MW24, MW28, MW29,
MW30, and MW32). The modified remediation system now consists of three separate
zones that pump LNAPL and contaminated groundwater into three OWSs. These zones
include the MWO9R zone (MWO9R, MW17, and MW32); the MW10R zone (MW10R,
MW24, and MW28); and the BH-1 zone (BHO1R, MW29, and MW30) with all 9 wells active.
The expanded remediation system began pumping on November 2, 2018. As of
December 31, 2019, a total of 454.47 gallons of product had been recovered (HydroCon
2020b). The majority of the product is believed to be R99 from the 2017 release. Other
fuel products have been identified by forensic analysis to be present in the subsurface,
including gasoline, non-R99 diesel fuel, and lubricating oil, so it is likely that some of the
recovered product includes petroleum products other than R99.

On May 21-23, 2019 a remedial excavation was performed at the former Control Valve Building
(CVB) and Tank Farm B. The PCS at this area of the site had the highest concentrations of
GRPH and related VOCs including BTEX and naphthalene. A total of 875 tons of PCS was
removed and disposed at the Greater Wenatchee Regional Landfill. Monitoring well MW13
was removed during the excavation process. Replacement well MW13R was installed in a
similar location after the remedial excavation was completed. Two sets of 4-inch diameter
slotted Schedule 40 PVC piping were placed inside the excavation at a depth of approximately
5 feet bgs for future use as conveyance piping for the application of treated and oxygen
enriched groundwater. Post remediation groundwater sampling has revealed that a dramatic
improvement in groundwater quality has been achieved from this remedial action with no
detection of GRPH, BTEX and naphthalene in MW13R.

The Site’'s groundwater treatment system was upgraded in 2020. The new system was
activated in August 2020 and recirculates treated water into sumps located in the uplands area
of the Site instead of discharging it into the City of Wenatchee’'s sanitary sewer system.
Petroleum contaminated water is collected from 9 pumping wells (MWO09R, MW10R, BHO1R,
MW17, MW24, MW28, MW29, MW30, and MW32) and treated using granular activated
carbon (GAC), the same as the previous system. The treated water is temporarily placed into
storage tanks located in Tank Farm A. The treated water is enriched with oxygen using

HydroCon
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0.075% hydrogen peroxide (H202) and then discharged into one or more of the sumps that
were placed in the uplands area during remedial excavations in 2017 and 2019. This creates
a closed loop system designed to enhance the biologic degradation of residual hydrocarbons
at the Site. Since December 31, 2019 measurement and product recovery from
remediation system was halted due to the lack of observable product collecting in the
OWS. However, the OWS are checked and skimmed on a bi-weekly basis for the presence
of free product. Algae and iron bacteria have been the only things observed and removed
in the OWS.

2.5 Geologic & Hydrogeologic Setting

The Site is located in the Wenatchee Valley approximately 150 feet west south-west of the Columbia
River at an elevation of approximately 660 feet above mean sea level (Figure 1). The topography of
the Site slopes very gently to the north north-east parallel to the Columbia River.

The soils beneath the Site are consistent with ice-age alluvial deposits underlain by the Chumstick
Formation bedrock. The alluvium consists primarily of silt and silty sand, with layers of clay, sand,
gravel, cobbles and boulders. The thickness of the alluvium ranges from 6 to 31.5 feet. Boring logs
and drilling observations indicate that a more massive, well cemented sandstone layer is beneath thin
layers of mudstone, shale and sandstone and the sandstone appears to be acting as an aquitard in
this area. The groundwater level is within a few feet of the top of the Chumstick Formation and always
above the sandstone layer. An exception is at MW22 where the groundwater is approximately 15 feet
above the top of the Chumstick formation. The MW22 area has been disturbed by previous excavation
and has been backfilled with construction and other debris.

Contaminant transport and groundwater flow appears to follow the surface of the Chumstick formation
and field observations paired with analytical data suggest that the petroleum contamination penetrates
a few feet into the formation and travels laterally within the shaley sandstone and shale, siltstone,
mudstone of the Chumstick formation. The groundwater flow direction and the dip of the sandstone
surface are both to the north/northeast, except in the region between the Site and the Columbia River
(near the riverbank), where both are more to the east. Aquifer testing performed in February 2018
demonstrated that none of the wells tested are hydraulically connected. However, over 200 gallons of
R99 (based on product recovery totals) has been recovered from the Columbia River with the
apparent discharge points (Seeps SLO1 through SL04) located west of monitoring wells BH-2 (south)
to MW-10 (north).

2.6 Groundwater Monitoring at the Site

Routine groundwater monitoring (quarterly to semi-annual) has been performed at the site since 2018.
In 2020 the Site’'s groundwater treatment system was upgraded. The new system recirculates treated
water into sumps located in the uplands area of the Site instead of discharging it into the City of
Wenatchee’s sanitary sewer system. Petroleum contaminated water is collected from 9 pumping wells
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(MWO9R, MWI10R, BHO1R, MW17, MW24, MW28, MW29, MW30, and MW32) and treated using
granular activated carbon (GAC), the same as the previous system. The treated water is temporarily
placed into storage tanks located in Tank Farm A. The treated water is enriched with oxygen using
0.075% hydrogen peroxide (H202) and then discharged into one or more of the sumps that were placed
in the uplands area during remedial excavations in 2017 and 2019. This creates a closed loop system
designed to enhance the biologic degradation of residual hydrocarbons at the Site. The new treatment
system has been automated and requires less manpower to operate and maintain. Therefore,
Coleman Oil has decided to take over the O&M and Columbia River level monitoring and boom
management at the site.

2.6.1 Revised Frequency of Groundwater Monitoring at the Site

Based on the capabilities of the new remediation system as well as the improved Site conditions due to
remedial interim actions taken at the Site, HydroCon petitioned Ecology to modify groundwater
monitoring®. These modifications were approved by Ecology with the following stipulations:

o Beginning in 2021, groundwater monitoring will be performed on a semi-annual basis at
selected monitoring wells agreed upon by Ecology (MW-6, MW-8, MWO09R, MW10R, MW-11,
MW13R, MW14, MW17, MW20, MW21, MW24, MW28, MW29, MW30, MW32, BHO1R and BH-2)
until all contaminants of concern are reduced below their respective MTCA Method A cleanup
levels (CUL). Once that occurs, the groundwater monitoring schedule will revert back to a quarterly
basis until the concentration of all contaminants of concern (COCs) remain below their CULs at alll
wells being monitored for 4 consecutive quarters.

o At Ecology’s request, at least one monitoring event during the final quarterly sampling
process will include sampling of all site monitoring wells to verify that the “clean wells” have
remained below the cleanup level.

2.7 Remaining Source of Gasoline Range Petroleum Hydrocarbons and Related
VOCs in Uplands

The remedial action taken in May 2019 at the former CVB and Tank Farm B was successful at
reducing GRPH, BTEX and naphthalene to concentrations below their respective MRLs in
MW13R and downgradient. A plume of GRPH and to a lesser extent BTEX remains in the
area north of this remedial excavation around monitoring well MW14. Application of treated
groundwater from the recirculation system has been applied to this area via conveyance
piping along the West Trench to enhance biodegradation of contamination near MW13 but

1 HydroCon, Addendum to the 2019 O&M Monitoring Report — Modifications to Site Monitoring, August 10, 2020
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has had only limited success. Remedial action similar to what was performed in May 2019 is
warranted to reduce the concentrations of GRPH and related VOCs to concentrations below
their respective MTCA Method A cleanup levels. The intent of this remedial action is to
remove GRPH and associated VOCs as contaminants of concern (COCs) from the Site.
Tasks to perform the remedial interim action is provided below.
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3.0 INTERIM ACTION TASKS

The following section presents the tasks to perform the Interim Action. Details of sample collection and
handling and quality control are provided in the Sampling and Analysis Plan (Appendix A).

In summary, the interim action tasks include the following:

e Perform subsurface exploration around MW14 area via test pits to delineate the lateral extent
and to some degree the vertical extent of PCS that needs to be removed by excavation.

o Waste profiles will be submitted to the Wenatchee Regional Landfill to acquire a disposal
permit.

o Prepare test pit logs to document soil conditions, field screening and sampling from each
exploratory test pit.

¢ Abandon MW14 prior to the remedial excavation.

o Perform remedial excavation to remove as much of the PCS as practical near MW14.

e Remove water that accumulates inside the remedial excavation cavity, if warranted. The water
will be placed into the Site’s recirculation system for treatment.

e Install monitoring well MW14R near the same location as the original well.

e Develop monitoring well MW14R using surging and pumping techniques.

e Survey the newly installed MW14R, test pit locations and margins of the remedial excavation.

Additional information on these tasks is provided in the following sections.

3.1 Pre-Field Tasks
Tasks discussed below will be performed prior to initiation of fieldwork.

3.1.1 Disposal Permit Acquisition
Coleman Oil will submit the necessary paperwork to renew the waste profile they have on record with
the Wenatchee Regional Landfill. PCS generated from the remedial excavation will be disposed under
permit at the landfill.
3.1.2 Utility Locates

HydroCon will contact the Washington 1-call utility locates hotline to request a public utility
locates. White paint marks will be placed on the ground to delineate the area that needs to be

surveyed, as is required by law, prior to calling in the locate request. In addition, a private
utility locate contractor will be hired to clear test pit and boring locations prior to drilling.
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3.1.3 Health and Safety Plan

HydroCon will update the site-specific Health and Safety Plan to guide field safety protocols, in
accordance with rules established by the Occupational Safety and Health Administration (OSHA) and
Washington Industrial Safety and Health Act (WISHA) consistent with WAC 173-340-810 and WAC
296-62.

3.2 Field Work
The tasks described in the following section will be performed as part of the field work.
3.2.1 Field Screening

Field soil screening will be used to guide sample collection during test pitting and soil sampling. During
test pitting, field screening will be used to select soil samples for laboratory analysis and to define the
extent of PCS in the subsurface to confirm field observations.

Volatile vapor screening will be conducted in the field using a photoionization detector (PID) to measure
the volatile organic compounds (VOCSs) and other gases in concentration in soil samples. The PID will
be calibrated daily to a test gas standard of 100 ppm isobutylene. Procedures for using the PID are in
the attached standard operating procedures (SOP 1).

In addition, field screening will include observations regarding odors and/or soil discoloration that
indicate soil contamination. Soil sheen testing will be performed as described in SOP 1 to assess if a
hydrocarbon sheen is produced on soil samples when clear water is introduced.

3.2.2 Abandoning MW14

Monitoring well MW14 is located within the footprint of the proposed remedial excavation and
will be abandoned by grouting in-place and then removal by excavation in accordance with
Chapter 173-160 WAC.

3.2.3 Test Pits

Test pits will be installed near MW 14 to delineate the lateral extent of PCS that will need to be
removed by excavation. Based on review of water level measurements in MW14 taken during
routine groundwater monitoring, the depth to water is anticipated to be around 7 to 8 feet bgs.
Each test pit will be advanced to a total depth of approximately 8 feet bgs (or groundwater).
The samples will be field screened by a photoionization detector (PID) and selected soil
samples will be submitted for laboratory analysis of GRPH, DRPH, and BTEX. Figure 2 show
the approximate initial location of the exploratory test pits. These locations will be moved, as
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necessary, to accomplish the vertical delineation. Wood stakes will be driven into the ground
to mark the remedial excavation area.

3.2.4 Remedial Excavation

The excavation will be performed using a conventional excavator owned and operated by a
remediation contractor. The initial excavation limits will be determined by the test pitting
exercise. The excavation will extend down to the soil/groundwater interface. PCS will be
directly loaded into dump trucks and transported to the Wenatchee Regional landfill for
disposal. No free liquids will be placed into the dump truck. The landfill will track the total
volume of PCS disposed and provide HydroCon with a copy of all weight tickets. The disposal
documentation will be included as an attachment in the report.

Soil samples will be collected from the final sidewalls and floor of the excavation. If the bottom
of the excavation is the top of the Chumstick Formation (i.e., bedrock), there will be no floor
sample taken. The limits of the excavation will be evaluated on the basis of field screening
results (PID readings, sheen testing, visual and olfactory observations). Field screening
procedures are included in the Sampling and Analysis Plan (Appendix A). Based on field
screening results, the excavation may be extended to remove additional PCS. The primary
objective of the excavation is to remove PCS within the vadose zone and approximately one
foot below the water table.

It is expected that the excavation will extend slightly below the water table in most areas. The
water table is estimated to be approximately 8 feet below grade during the time of the year the
excavation will be conducted (September). A sump pump will be onsite to remove excess
groundwater as necessary to minimize contaminant migration and impacting clean fill
materials. Excavation water will be pumped to the onsite remediation system for treatment
and disposal or if highly turbid, via vacuum truck for offsite disposal.

PID readings and soil samples will be obtained from the excavation sidewalls and bottom at
approximately 25 square foot intervals. Additional PID readings may be collected to evaluate
sidewall and bottom conditions. These will be compared to paired PID/analytical data in the
report to help evaluate the effectiveness of the remedial excavation.

Since it is expected that all PCS in the excavation bottom will not be removed, four-inch
diameter perforated piping will be placed in the bottom of the excavation for possible future
remedial actions, such as application of treated water into the Uplands or injection of
petroleum degrading formulations such as carbon-based capture and treat products.
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The remedial excavation will be backfilled with clean native cobbles and boulders stockpiled at
the site along with clean imported granular soil. Imported soil will be obtained from a local
quarry.

3.2.5 Installation of Monitoring Well MW14R

A new monitoring well (MW14R) will be installed near the original location. The original well
was constructed to a depth of 20 feet. The replacement well will be installed to a depth of 17
feet to avoid extending the well into the Chumstick Formation. The screened interval will be
placed from approximately 5 to 17 feet bgs. The well will be developed using surging and
pumping techniques. A clean stainless-steel bailer will be used to surge the wells and a
peristaltic pump attached to a new length of HDPE tubing will be used to pump turbid water
from the well. This process will be repeated until no further improvement in water clarity is
observed.

3.2.6 Surveying

A licensed surveyor contractor will survey the location and elevation of the ground surface and
top of the PVC casing at the scribed reference mark for MW14R. The surveyor will also survey
the location of each test pit and the lateral limits of the remedial excavation.

3.2.7 Chemical Analysis
All soil samples will be analyzed for the following:

e DRPH and ORPH by Northwest Method NWTPH-Dx
e GRPH by Northwest Method NWTPH-Gx
e BTEX by EPA Method 8260B

HydroCon will utilize the same protocols and methodology detailed in the SAP (Appendix A). The
QAPP (Appendix B) outlines the procedures that will be used to ensure the data collected and analyzed
meets project requirements.

3.3 Schedule and Implementation

The test pit work and well abandonment is tentatively scheduled to occur in August 2023, depending on
the availability of the excavation contractor. HydroCon anticipates that the test pit work will require no
more than two days of fieldwork to complete. The remedial excavation work is tentatively scheduled to
occur in early September prior to the next planned semi-annual groundwater sampling event.
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HydroCon anticipates the remedial excavation work and backfilling to take approximately one week to
complete. A draft report will be completed within 90 days of receipt of the final laboratory data.

3.4 Report Preparation

Upon completion of the field investigation HydroCon will prepare a report documenting the
results of the investigation. The report will include the following:

o Documentation of field activities.
o Site plan showing pertinent site features and sample locations.
o Data summary tables.

. Test pit logs.

. Well log.

. Analytical laboratory report.

o Data evaluation and presentation of findings.

o Soil disposal documentation.

. Recommendations for additional remedial actions, if any.
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Quality Assurance Project Plan
Coleman Oil Biodiesel Spill
Wenatchee, Washington

June 7, 2023

1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) has been prepared by HydroCon Environmental
(HydroCon) on behalf of Coleman Oil Company (Coleman) to provide specific requirements for
quality assurance and quality control (QA/QC) procedures for the Interim Action Addendum #4 —
Remedial Excavation Near MW 14 that will be conducted at the Coleman Facility located at 3
East Chehalis Street in Wenatchee, Washington (hereinafter referred to as the Property) (Figure

1).

This QAPP has been prepared to meet the requirements of Exhibit B — Scope of Work and
Schedule of Agreed Order No. DE 15389 entered into by Coleman Oil Company, LLC;
Coleman, Services IV, LLC; and the Washington State Department of Ecology (Ecology) with an
effective date of September 18, 2017 (Agreed Order). The Agreed Order is a continuation of
previous and ongoing significant oil spill response activities and removal actions conducted
under the Administrative Order on Consent for Removal Activities issued by the U. S.
Environmental Protection Agency (EPA) on May 5, 2017 (EPA Docket No. CWA-10-2017-0114).

This QAPP is part of the Interim Action Addendum #4 — Remedial Excavation Near MW14 and
will be conducted in accordance with the associated Work Plan. Figure 2 shows historical and
current site features and sampling locations.

The purpose of the QAPP is to:

o Assist the project manager and project team to focus on the factors affecting data
quality during the planning stage of the project.

¢ Facilitate communication among field, laboratory, and project staff as the project
progresses.

¢ Document the planning, implementation, and assessment procedures for QA/QC
activities for the Interim Action.

o Verify that the data quality objectives (DQOs) are achieved.

¢ Provide a record of the project to facilitate final report preparation.

The data quality objectives (DQOs) for the project include both qualitative and quantitative
objectives, which define the appropriate type of data and specify the tolerable levels of potential
decision errors that will be used as a basis for establishing the quality and quantity of data
needed to support the Interim Action. To verify that the DQOs are achieved, this QAPP details
aspects of sample collection and analysis including analytical methods, QA/QC procedures, and
data quality reviews. This QAPP describes both qualitative and quantitative measures of data
quality to verify that the DQOs are achieved.
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2.0 PROJECT ORGANIZATION

The project organization for the completion of the Interim Action, including identification of key
personnel and their responsibilities is described below.

2.1 Key Personnel

HydroCon has been contracted by Coleman to plan and implement the Interim Action
Addendum #4 — Remedial Excavation Near MW14 at the Site. Key personnel and their roles for
the project are listed in the table below.

Name Role Organization Phone
(360) 998-2902 office
Craig Hultgren, LHG Project Manager HydroCon (360) 431-6253 cell
Robert Honsberger Field Manager HydroCon (206) 856-6679
Mannon Tanner Project QA/QC Officer HydroCon (360) 998-2902 office
John Mefford, LHG | Ecology Project Manager Ecology (509) 731-9613

2.2 Responsibilities of Key Personnel
The responsibilities of key personnel involved in the Interim Action are described below.

2.2.1 Regulatory Agency

The Washington State Department of Ecology (Ecology) is the lead regulatory agency for the
Interim Action at the Property as promulgated in the Model Toxics Control Act (MTCA). The
Interim Action is being conducted as an Agreed Order (AO) in accordance with WAC 173-340-
530 of the MTCA. Mr. John Mefford is the assigned project manager for Ecology.
Communications regarding changes to sampling and analysis plans, deviation of work plans,
and general inquiries will be addressed to Mr. Mefford.

2.2.2 Project Manager

The Project Manager has overall responsibility for developing the QAPP, monitoring the quality
of the technical and managerial aspects of the Interim Action, and implementing the QAPP and
corresponding corrective measures, where necessary.

2.2.3 Project QA/QC Officer

The QA/QC Officer has the responsibility to monitor and verify that the work is performed in
accordance with the Sampling and Analysis Plan (SAP) and other applicable procedures. The
QA/QC Officer has the responsibility to assess the effectiveness of the QA/QC program and to
recommend modifications to the program when applicable. The QA/QC Officer is responsible for
assuring that the personnel assigned to the project are trained relative to the requirements of
the QA/QC program and for reviewing and verifying the disposition of nonconformance and
corrective action reports.
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2.2.4 Project Staff
Members of the project staff are responsible for understanding and implementing the QA/QC
program as it relates to the Interim Action objectives as presented in the CAP.

3.0 DATA QUALITY OBJECTIVES

The DQOs for the Interim Action will be used to develop and implement procedures to verify that
data collected is of sufficient quality to adequately address the objectives of the Interim Action at
the Site. Observations and measurements will be made and recorded in such a manner as to
yield results representative of the media and conditions observed and/or measured. Goals for
representativeness will be met by verifying sampling locations are selected properly, a sufficient
number of samples are collected, and field screening and laboratory analyses are conducted

properly.

The quality of the laboratory data will be assessed by precision, accuracy, representativeness,
completeness, and comparability. Definitions of these parameters and the applicable QC
procedures are described in Subsections 3.2 through 3.6 of this QAPP. Quantitative DQOs for
applicable parameters (e.g., precision, accuracy, and completeness) are provided following
each definition. Laboratory DQOs have been established by the analytical laboratory.

3.1 Quantitation Limits

The specific analytes and corresponding laboratory practical quantitation limits that will be
required for the Interim Action are presented in Table 1. The detection or reporting limits for
actual samples may be higher depending on the sample matrix, moisture content, and
laboratory dilution factors. Laboratory control limits are also presented in Table 1.

3.2 Precision

Precision measures the reproducibility of measurements under a given set of conditions.
Specifically, it is a quantitative measure of the variability of two or more measurements
compared to their average values. Precision is calculated from results of duplicate sample
analyses. Precision is quantitatively expressed as the relative percent difference (RPD) and is
calculated as follows:

RED = EE:L' Esl.l
E'Eu_ - E:j.fz
Where:

RPD = relative percent difference

C+ = larger of the two duplicate results (i.e., the highest dedicated concentration)

C. = smaller of two duplicate results (i.e., the lowest dedicated concentration)

& 100

There are no specific RPD criteria for organic chemical analyses. Quantitative RPD criteria for
organic analyses will be based on laboratory-derived control limits.
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3.3 Accuracy

Accuracy is a measure of the closeness (bias) of the measured value to the true value. The
accuracy of chemical analytical results is assessed by “spiking” samples in the laboratory with
known standards (a surrogate or matrix spike of known concentration) and determining the
percent recovery (%R). The accuracy is measured as the %R and is calculated as follows:

E:M.r:: — Mual
—_—x

AT

Yl = 100

Where:
%R = percent recovery
Msa = measured concentration in spiked aliquot
Mua = measured concentration in unspiked aliquot
Csa = actual concentration of spiked added

Laboratory matrix spikes and surrogates will be carried out at the analytical laboratory in
accordance with the United States Environmental Protection Agency (EPA) SW-846 and
Ecology methods and procedures for inorganic and organic chemical analyses. The frequency
of matrix spikes and matrix spike duplicates will each be one per batch of 20 samples or less for
soil and sediment samples. Quantitative percent recovery criteria for organic analyses will be
based on laboratory- derived control limits for surrogate recovery and matrix spike results.

The accuracy of sample results can also be affected by the introduction of contaminants to the
sample during collection, handling, or analysis. Contamination of the sample can occur because
of improperly cleaned sampling equipment, exposing samples to chemical concentrations in the
field or during transport to the laboratory, or because of chemical concentrations in the
laboratory. To demonstrate that the samples collected are not contaminated, laboratory method
blank samples will be analyzed.

3.3.1 Laboratory Method Blanks
The laboratory will run method blanks at a minimum frequency of 5 percent or one per batch to
assess potential contamination of the sample within the laboratory.

3.4 Representativeness

Representativeness is a qualitative assessment of how closely the measured results reflect the
actual concentration or distribution of the constituent concentrations in the matrix sampled. The
sampling plan design, sample collection techniques, sample handling protocols, sample
analysis methods, and data review procedures have been developed to verify that the results
obtained are representative of the Site conditions.
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3.5 Completeness

Completeness is defined as the percentage of measurements judged to be valid. Results will be
considered valid if they are not rejected during data validation (Section 6, Data Management,
Reduction, Quality Assurance, Review, and Reporting). Completeness is calculated as follows:

& = ( Numbar of Valid Measuremants) 109
- (Total Number of Mamramants‘?{x

Objectives for completeness are based, in part, on the subsequent uses of the data (i.e., the
more critical the use, the greater the completeness objective). The objectives for completeness
of samples are expressed as percentages, which refer to the minimum acceptable percentages
of samples received at the laboratory in good condition and acceptable for analysis. The
objectives of completeness for other samples are 95 percent for soil and water samples. These
objectives will be met through the use of proper sample containers, proper sample packaging
procedures to prevent breakage during shipment, proper sample preservation, and proper
labeling and chain-of- custody procedures. A loss of 5 to 10 percent of intended samples is
common, and the goals set are sufficient for intended data uses.

The objectives for completeness of chemical analyses are also expressed as percentages and
refer to the percentages of analytical requests for which usable analytical data are produced.
The initial objective for completeness of chemical analyses in the laboratory is 95 percent.

3.6 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared with another. The use of standard Ecology and EPA methods and procedures for
both sample collection and laboratory analysis will make the data collected comparable to both
internal and other data generated.

4.0 DATA COLLECTION APPROACH

Procedures for collecting, preserving, transporting, and storing samples are described in
Sections 4.0 and 5.0 of the SAP. Sampling protocols will be performed in accordance with
generally accepted environmental practices and will meet or exceed current regulatory
standards and guidelines. Sampling procedures may be modified, if necessary, to satisfy
amendments to current regulations, methods, or guidelines. The data collection approach for
key elements of the Interim Action field program will verify the project DQOs are met or
exceeded. The key elements include soil samples collected and analytical results used to
demonstrate that the concentrations of chemicals of concern (COCs) at the limits of the
remedial excavation are below applicable cleanup levels as defined in the SAP. The total
number of samples collected and specific analyses to be performed will be based on field
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screening results, field observations, and analytical results for performance and confirmational
monitoring.

5.0 ANALYTICAL PROCEDURES

APEX Laboratory (APEX) of Tigard, Oregon has been selected as the laboratory to conduct the
analyses for COCs of the samples collected for the Interim Action. APEX is certified by Ecology
and meets the QA/QC requirements of both Ecology and the EPA. The contact for APEX is:

Name Role Organization Phone
Kurt Johnson Project Contact APEX (360) 556-6513

A Laboratory Quality Assurance Manual from APEX is available on file at HydroCon'’s office for
review and reference. The manual will be followed throughout the Interim Action. Access to
laboratory personnel, equipment, and records pertaining to samples, collection, transportation,
and analysis can be provided. A list of Analytical Methods, Container, Preservation, and Holding
Time Requirements is provided in Table 2.

6.0 DATA MANAGEMENT, REDUCTION, QUALITY ASSURANCE,
REVIEW, AND REPORTING

This section outlines the procedures to be followed for the inventory, control, storage, and
retrieval of data collected during performance of the Interim Action. The procedures contained in
this QAPP are designed to verify that the integrity of the collected data is maintained for
subsequent use. Moreover, project-tracking data (e.g., schedules and progress reports) will be
maintained to monitor, manage, and document the progress of the Interim Action.

6.1 Data Types

A variety of data will be generated by the Interim Action, including sampling and analytical data.
The laboratory analytical data will be transmitted to HydroCon as an electronic file. This method
will facilitate the subsequent validation and analysis of these data while avoiding transcription
errors that may occur with computer data entry. Examples of data types include manually
recorded field data, such as boring logs, and electronically reported laboratory data.

6.2 Data Transfer

Procedures controlling the receipt and distribution of incoming data packages to HydroCon and
outgoing data reports from HydroCon include the following:

¢ Incoming documents will be date-stamped and filed. Correspondence and transmittal
letters for reports, maps, and data will be filed chronologically. Data packages, such
as those from field personnel, laboratories (such as soil data), and surveyors
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(elevation data), will be filed by project task, subject heading, and date. If distribution
is required, the appropriate number of copies will be made and distributed to the
appropriate persons or agencies.

o A transmittal sheet will be attached to project data and reports sent out. A copy of
each transmittal sheet will be kept in the administrative file and the project file. The
Project Manager, selected project team member(s) and QA/QC Officer will review
outgoing reports and maps.

6.3 Data Inventory
Procedures for filing, storage, and retrieval of project data and reports are discussed below.

6.3.1 Document Filing and Storage

Project files and raw data files will be maintained at HydroCon’s office. Files will be organized
by project tasks or subject heading. Hard copy project files will be archived for a minimum of 3
years after completion of the project. Electronic copies of files will be maintained in a project
directory and backed up on a daily, weekly, and monthly basis.

Records will be kept and maintained as required under WAC 173-340-850 as required under
Section VII (G) of Agreed Order No. DE 15389. The records will be maintained for at least 10
years from the date of completion of the compliance monitoring or as long as institutional
controls remain in effect.

6.3.2 Access to Project Files

Access to project files will be controlled and limited to Coleman and its authorized
representatives, Ecology, and HydroCon personnel. If a document is to be used for a long
period, a copy will be used, and the original will be returned to the project file. Electronic access
to final reports, figures, and tables will be write-protected in the project directory.

Draft reports will be submitted to Coleman Oil and Ecology for review. Once comments/edits
are addressed the documents will be finalized, signed and stamped by a licensed
hydrogeologist. An electronic copy of the documents will be submitted via email to Mr. Mefford
(Ecology) and Mr. Cach (Coleman Oil). An unbound hard copy will be mailed to Mr. Mefford.

6.4 Independent Data Quality Review

Data quality review will be performed where applicable using the current EPA National
Functional Guidelines for Organic Data Review (1999). The following types of QC information
will be reviewed, as appropriate:

e Method deviations

e Sample extraction and holding times

e Method reporting limits

e Blank samples (equipment rinsate and laboratory method)
e Duplicate samplesiss
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o Matrix spike/matrix spike duplicate samples (accuracy)

e Surrogate recoveries

o Percent completeness and RPD (precision)

¢ QA review of the final analytical data packages for samples collected during the
Interim Action.

6.5 Data Reduction and Analysis

The Project Manager and QA/QC Officer are responsible for data review and validation. Data
validation parameters are outlined in Section 3.0, Data Quality Objectives. The particular type of
analyses and presentation method selected for any given data set will depend on the type,
quantity, quality, and prospective use of the data in question. The analysis of the project data
will require data reduction for the preparation of tables, charts, and maps. To verify the data are
accurately transferred during the reduction process, a minimum of two data reviews will be
performed, one by the QA/QC Officer or Project Manager and another by the Project Principal,
prior to issuing the documents.

6.5.1 Data Reporting Formats
The physical and chemical characterization information developed in connection with the Interim
Action will be presented in the final report in the following format.

6.5.1.1 Summary Tables and Plots

The laboratory reports will be sorted according to various parameters to summarize the
information for easier assimilation and presentation. Soil sampling and analysis data will be
sorted several ways, including by sample point number, constituent, and date of sample
collection. The parameters chosen for sorting will depend on the selection of the most
appropriate format and the utility of that format in demonstrating the physical and chemical
characteristics of interest.

6.5.1.2 Maps

Plan maps needed to illustrate results of the Interim Action will be assembled or prepared. They
may include, but are not limited to, plan maps of the Site showing confirmed and suspected
sources, sampling locations, chemical concentrations for selected chemicals, the Site features
and potential preferential pathways (e.g., underground utility lines), and cross section locations
(if produced).

6.5.1.3 Cross Section
Vertical profiles or cross sections may be generated from field data to display the Site
stratigraphy, extent of soil excavation, or other aspects of the Interim Action.

6.6 Quality Control Summary Report

A QC summary report will be included in a separate section of the Interim Actioin Report
prepared by HydroCon based on the QC summary data provided by the laboratory and
validation report provided by the QA/QC validator.
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7.0 QUALITY CONTROL PROCEDURES

This section provides a description of the QC procedures for both field activities and laboratory
analysis. The field QC procedures include standard operating procedures for sample collection
and handling, equipment calibration, and field QC samples.

7.1 Field Quality Control

Field QC samples (e.g., duplicate samples) will be collected during this project; the purpose of
these samples is also discussed in Section 3.0, Data Quality Objectives. In addition, standard
operating procedures will be implemented during field screening activities. The procedural basis
for these field data collection activities will be documented on the field report forms, as
described in Section 6.0, Sample Documentation and Shipment, of the SAP. Deviations from
the established protocols will be documented on the field report forms.

7.2 Laboratory Quality Control

Analytical laboratory QA/QC procedures are provided in APEX’s Laboratory Quality Assurance
Manual that is on file at HydroCon'’s office.

7.3 Data Quality Control

Data generated by APEX will undergo two levels of QA/QC evaluation: one by the laboratory
and one by HydroCon. As specified in the Laboratory Quality Assurance Manual for APEX, the
laboratory will perform initial data reduction, evaluation, and reporting. The analytical data will
then be validated by the QA/QC Officer. The following types of QC information will be reviewed,
as appropriate:

o Method deviations

e Sample transport conditions (temperature and integrity)
e Sample extraction and holding times

o Method reporting limits

e Blank samples

e Duplicate samples

e Surrogate recoveries

e Percent completeness

o RPD (precision)

HydroCon and the QA/QC Officer will review field records and results of field observations and
measurements to verify procedures were properly performed and documented. The review of
field procedures will include:

e Completeness and legibility of field logs.

e Preparation and frequency of field QC samples.
e Equipment calibration and maintenance.

¢ Sample Chain of Custody forms.
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Corrective actions are described in Section 10.0, Corrective Action.

7.4 Data Assessment Procedures

The Project Manager and QA/QC Officer are responsible for data review and validation. Upon
receipt of each data package from the laboratory, calculations using the equations presented for
precision, accuracy, and completeness will be performed. Results will be compared to
quantitative DQOs, where established, or qualitative DQOs. Data validation parameters are
outlined in Section 3.0, Data Quality Objectives.

7.5 Quality Control Summary Report

A QC summary report will be prepared by HydroCon and the QA/QC Officer and included in a
separate section of the Interim Action Report based on the QC summary data provided by the
laboratory.

8.0 PERFOMANCE AND SYSTEM AUDITS

Performance audits will be completed for both sampling and analysis work. Field performance
will be monitored through regular review of Sample Chain of Custody forms, field forms, and
field measurements. The Project Manager and/or the QA/QC Officer may also perform periodic
review of work in progress at the Site.

Accreditations received from Ecology for each analysis by the analytical laboratory demonstrate
the laboratory’s ability to properly perform the requested methods. Therefore, a system audit of
the analytical laboratory during the course of this project will not be conducted.

The Project Manager and/or QA/QC Officer will oversee communication with the analytical
laboratory on a frequent basis while samples are being processed and analyzed at the
laboratory. This will allow HydroCon to assess progress toward meeting the DQOs and to take
corrective measures if problems arise.

The analytical laboratory will be responsible for identifying and correcting, as appropriate,
deviations from performance standards as discussed in the laboratory QA/QC Plan. The
laboratory will communicate to the Project Manager or the QA/QC Officer deviations to the
performance standards and the appropriate corrective measures made during sample analysis.
Corrective actions are discussed in Section 10.0.

9.0 PREVENTATIVE MAINTENANCE

Operation and maintenance manuals will accompany field parameter analysis and
measurement equipment. Included in these manuals will be procedures for calibration,
operation, and troubleshooting. Maintenance activities will be documented in the project field
report forms and/or equipment logbooks. A schedule of preventive maintenance activities will be
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maintained. In addition, spare parts and tools will be included in each equipment storage case
to minimize equipment downtime.

10.0 CORRECTIVE ACTION

Corrective actions will be the joint responsibility of the Project Manager and the QA/QC Officer.
Corrective procedures can include:

¢ Identifying the source of the violation

o Re-analyzing samples, if holding time criteria permit

e Re-sampling and analyzing

e Re-measuring parameter

¢ Evaluating and amending sampling and analytical procedures; and/or
¢ Qualifying data to indicate the level of uncertainty.

During field sampling operations, the Project Manager and field team members will be
responsible for identifying and correcting protocols that may compromise the quality of the data.
Corrective actions taken will be documented in the field notes.
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11.0 QUALITY ASSURANCE REPORTS

The Interim Action Report will include a QA section that summarizes data quality information in
the deliverables generated during the project. This summary will include at a minimum:

o Assessment of data accuracy and completeness.
e Results of performance and/or system audits.
¢ Significant QA problems and their impacts on the DQOs.
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Table 1. Analytical Method Details - Apex Laboratories

Surr. DUP Matrix Spike Blank Spike
Method [Analyte | MpL | MRL |  Units %R RPD %R | RPD %R | RPD CAS #
Diesel and/or Oil Hydrocarbons by NWTPH-Dx
in Soil
NWTPH-Dx Diesel 10.0 25.0 | mg/kg dry wt - 30 50-150 50 76-115 20 68334-30-5
NWTPH-Dx Qil 20.0 50.0 | mg/kg dry wt - 30 - - - - Oil
NWTPH-Dx o-Terphenyl (Surr) Surrogate 50-150 - - - - - 84-15-1
Diesel and/or Oil Hydrocarbons by NWTPH-Dx
in Water
NWTPH-Dx Diesel 0.0400 | 0.0800 mg/L - 30 50-150 - 52-120 20 68334-30-5
NWTPH-Dx Oil 0.0800 | 0.160 mg/L - 30 - - - - QOil
NWTPH-Dx o-Terphenyl (Surr) Surrogate 50-150 - - - - - 84-15-1
Gasoline Range Hydrocarbons (Benzene through Naphthalene) by NWTPH-Gx
in Soil
NWTPH-Gx (MS) |[Gasoline Range Organics | 2.50 5.00 mg/kg dry wt - 30 70-130 - 80-120 20 8006-61-9
NWTPH-Gx (MS) [4-Bromofluorobenzene (Sur) Surrogate 50-150 - - - - - 460-00-4
NWTPH-Gx (MS) |1,4-Difluorobenzene (Sur) | Surrogate 50-150 - - - - - 540-36-3
Gasoline Range Hydrocarbons (Benzene through Naphthalene) by NWTPH-Gx
in Water
NWTPH-Gx (MS) |[Gasoline Range Organics | 0.0500 0.100 mg/L - 30 70-130 - 80-120 20 8006-61-9
NWTPH-Gx (MS) [4-Bromofluorobenzene (Sur) Surrogate 50-150 - - - - - 460-00-4
NWTPH-Gx (MS) |1,4-Difluorobenzene (Sur) | Surrogate 50-150 - - - - - 540-36-3
BTEX Compounds by EPA 8260C
in Soil
5035A/8260C Benzene 5.00 10.0 ug/kg dry wt - 30 77-121 35 80-120 30 71-43-2
5035A/8260C Ethylbenzene 12.5 25.0 ug/kg dry wt - 30 76-122 35 80-120 30 100-41-4
5035A/8260C Toluene 25.0 50.0 ug/kg dry wt - 30 77-121 35 80-120 30 108-88-3
5035A/8260C m,p-Xylene 25.0 50.0 ug/kg dry wt - 30 77-124 35 80-120 30 Xylenes(mp)
5035A/8260C o-Xylene 12.5 25.0 ug/kg dry wt - 30 77-123 35 80-120 30 95-47-6
5035A/8260C Xylenes, total 37.5 75.0 ug/kg dry wt - 30 78-124 30 80-120 30 1330-20-7
5035A/8260C 1,4-Difluorobenzene (Surr) Surrogate 80-120 - - - - - 540-36-3
5035A/8260C Toluene-d8 (Surr) Surrogate 80-120 - - - - - 2037-26-5
5035A/8260C 4-Bromofluorobenzene (Surr) Surrogate 80-120 - - - - - 460-00-4
BTEX Compounds by EPA 8260C
in Water
EPA 8260C Benzene 0.100 0.200 ug/L - 30 79-120 30 80-120 30 71-43-2
EPA 8260C Ethylbenzene 0.250 0.500 ug/L - 30 79-121 30 80-120 30 100-41-4
EPA 8260C Toluene 0.500 1.00 ug/L - 30 80-121 30 80-120 30 108-88-3
EPA 8260C m,p-Xylene 0.500 1.00 ug/L - 30 80-121 30 80-120 30 Xylenes(mp)
EPA 8260C o-Xylene 0.250 0.500 ug/L - 30 78-122 30 80-120 30 95-47-6
EPA 8260C Xylenes, total 0.750 1.50 ug/L - 30 79-121 30 80-120 30 1330-20-7
EPA 8260C 1,4-Difluorobenzene (Surr) Surrogate 80-120 - - - - - 540-36-3
EPA 8260C Toluene-d8 (Surr) Surrogate 80-120 - - - - - 2037-26-5
EPA 8260C 4-Bromofluorobenzene (Surr) Surrogate 80-120 - - - - - 460-00-4
Notes:

MRL = Method Reporting Limint

MDL = Method Detection Limit

Surr. %R = Surrogate percent recovery
RPD = relative percent difference

DUP = Duplicate

mg/kg = milligrams per kilogram

ug/L = micrograms per liter
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Table 2. Analytical Methods, Container, Preservation, and Holding Time

Requirements for Soil and Sediment

Number of Preservation Holding
Analytical Method Container Containers Requirements Time
TPH-DRPH and TPH-ORPH
Northwest Method NWTPH-Dx | 4 oz glass jar 1 4°C 14 days
TPH-GRPH Northwest Method | EPA 5035 Kit 2 4°C 14 days
NWTPH-Gx
BTEX EPA 5035/8260C EPA 5035 Kit 4 4°C 14 days
Polynuclear Aromatic 4 oz glass jar 1 4°C 14 days
Hydrocarbons
Volatile Organic Compounds EPA 5035 Kit 2 4°C 14 days
Total Lead 4 oz glass jar 1
Moisture Content 4 oz glass jar 1 4°C 14 days
Grain Size 16-ounce HDPE -- 28 days
Total Solids 8-ounce glass jar -- 14 days
Total Organic Carbon 8-ounce glass jar 4°C 1 year
NOTES:

°C = degrees Celsius

BTEX = benzene, toluene, ethylbenzene, and total xylenes

EPA = United States Environmental Protection Agency

FBI SOP = Friedman & Bruya, Inc. Standard Operating Procedure
GRPH = gasoline-range petroleum hydrocarbons

mL = milliliters

0z = ounce

TPH = total petroleum hydrocarbons

VOA = volatile organic analysis




Table 3. Analytical Methods, Container, Preservation, and Holding Time Requirements
for Water
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3 - - -
Benzene, Toluene, Ethylbenzene, & Total Xylenes (BTEX)
and naphthalene
EPA Method 8021B or 8260C
- U - -
Total Lead
- P - -
Filtered Lead
EPA Method 200.8
3 - - -

Gasoline-Range Petroleum Hydrocarbons (GRPH)

Northwest Method NWTPH-Gx

Oil-Range Petroleum Hydrocarbons (ORPH) and
Diesel-Range Petroleum Hydrocarbons (DRPH)

Northwest Method NWTPH-Dx

Polynuclear Aromatic Hydrocarbons

EPA Method 8270SIM

NOTES:

HCI = hydrochloric acid

HNO3 = nitric acid

VOA = volatile organic analysis

EPA = Environmental Protection Agency
U = Unpreserved

P = Preserved
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